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Abstract of JP2004237431 

PROBLEM TO BE SOLVED: To provide a porous body usable as a functional material for a light emitting 
device, an optical device and a micro device, and also to provide its manufacturing method. 
SOLUTION: This porous body is provided with a plurality of columnar holes and regions surrounding 
therearound. The regions are amorphous oxide regions constituted by containing Si and Ge or a 
combined material thereof. The holes 1 are provided perpendicularly or approximately perpendicularly to 
a film surface, the mean bore diameter of the hole is 20 nm or less, the mean interval is 30 nm or less 
and the holes 1 are separated by the regions 2. 
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■tl. 

[00 68] 

2 o n mjiiTT". t^wb** 3 o nmErra o , ^mmim^m-immmrmx 

[00 6 9] 

mlBWUi, HI (b) t^SiiTV^iat^'JnySflSBJ^^tiO. feSv^t^K 
[00 7 0] 

*fc. *l^t^l»^L»^ilM#:l:ffi^t-CV^»LW»«{is Hi (b) t^^ixT 
^SioteWKTSiS. (T^TLSS-^-f ) 2rli2 0nmOTt 

*"5. Wl^lll (¥%IBIPiS:*'t) 2RI43 0nmJSlTC**. Sf* L<ti, MODS 
2rttl~l Snmt'*^ ^<nWM2 R|i 5-2 0 nmtfel. . iaii5nm 
HBUenK Jf*L<{±2nm~1 000nm<0«H*C*&. iiTT^LSfcti, Wi.if 
, UltOSEM^ (#Jl 0 0 nmX 10 0 nmfflll) T"$g§ill> ffl\M%* 3 > b° 

[007 1] 

4fc. *f&HJ«Bg^^?L®*ftO«L(i, 01(b) fc^SfiSJ:^ *S?Lfc«K£ 

*i^Wf*£ -rfifcRje&h.* *^t«L^o^f^< 

[0072] 

*fc. *^BBt«l»^b*#?L«*^ l J3yiMb% (Si Ox) 7 
A-S^A&flSfe ( A l Ox ) ftk'eMfctfocom. T)V-d> (Ar) , &i:'<D£-g<7)7«il 
frMTl/CfcJ:v>. ^'JavlMSIMWH^H-i^Uav (Si ) <7)S*AttK*£HK 
-t^-Cc07CiltMLT80atomi c%J3LL L<fi8 5~9 9 a t om i c%c9 

[00 7 3] 
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^^^^miim^^BK-f^XiOjtmzMLX, 0. 01-20atomic%a 
KHT-SbD, #f*L<{20. l-10atomi c%«KHTftS„ 
[0074] 

§L/?Lfl2r) Mr**»«fc#tft,*yc**. 4rfi, #4 L<iirx^? hit 
L/TLS2 r ) (20. 5~1 OOOCOSSHT**. 

[00 7 5] 

(3-1 ) ^U3ylMt»?L®* 

0 , R^fMI?LI^±0¥^r B lfil^ 3 0 n mlilTT'* S i fc fc t*IWkft#?IJt*'C 
[00 7 6] 

y'j3 >nft»fc±)fc9- t ^ y a ymmmmxmx dtix^i ram tu\ 

[00 7 7] 

lulW?LcOT%?LS^ l-15nmt*l ^^*lfLW¥±^Pa1Pi^ s 5-2 0nmt*Sfl 
U\ 

lulB^ U 3 >-St^ftffi«^ltSSr ^< -fKT «7nSWlISt*f L,?>-';=iy£80ato 
m i c%jy±-£3rf 

[00 78] 

( 3 - 2 ) yjv^-v&mmmmw 

v^mmmmztt&y^-^^wim^iwibx'fc-ox, wmimmm^ o 

[00 7 9] 
[0080] 

WIMfLcO Mffi^ 1 ~ 1 5 n mX-h *) , *^?L^ WaP§# 5-2 0nmtM« 
0 a t o m i c %tLh^-#-tl>0* i #t U>. 

[008 1] 

( 3 - 3 ) >• y 3 >?)v-?~vimm&f\Mfa 
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Bfc6*3 onm£iras;t ^mb-tmim^mwx'ht . 

[0082] 

3 y y;Pv^>?^^t;!fSjfflJ*-C'llT *3ixT t ^ W4f t U\ 
[0083] 

flrfSMfL^wui^ 1—15 nmX'h t ). t^m^m^m^ 5 - 2 0 n mx% t <n 

t^V-^A<7)^ft^8 0 a t om i c mfc*****)*** U\ 

fulB^ U ny^/Uv^AgM^WO^'J 3 y^M (Si) t ^7l-v~ ^ AtcI! ( G e 
) <7)*M«iiJ«=r£ Si x G ei _ x b UrfcS , 0<x< 1 «Ot6HT*ScO**#* L 

[0084] 

(4) *f^tffiSI8flSft^?L©*««SS*^ 

*ifiRHt«5#?L©flaoi!ji^±, n 1 mmt^mmz-kz-ffitiLtitimmx 
mzMmztix^&mmimmr&JM (12(a)), t^fw^iiiM^iM 

£Hfc£-r£l$£Ig (02 ( b ) K aVi5IE^«£lfiflrf 4XS (02(c)) £#-f 
S;t^iSt«.@2[;SW, 2 1l±ft*eaWf, 22S±SfL 23Jifi*§#:, 24 

[0085] 

a t om i c%JJLt7 0 a t om i c%OTW»&T***lTV^S^J:Vn fit, S« 

m^mmm^mmmkmmm mzx-% * ± Off <5*vcv 

[0086] 

(02 (d) ) . «|ft, Bfc*XiSf&, SCI^ffWC> flfiJfcfcDWfcff 

[0087] 

si, siGe, G&fohxAi^K^m^b^m^mv^hLttfX'^h* mk, a 

[0088] 

02(i, *^t^s^tft^?L«#:^»ji^^-Mfc^«^^tI@0-C*S. 02 
fctJUT, *^Kffi4IWMI^?L*#«^»t*4feli, TIE« ( a ) IS- ( d ) igfc 

[0089] 

(a) ig: s-rmicotfs (mtfr/ps-^A) b%2omm mm^^y) * 

mm-& (03 (a) ) . 

(b) is: act. tmimmbmmmmmmxwmm&tmmmzm 
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^Ts aHKJilcaraWctJMtf* (123(b)). «RS*iT#&ix4AiaWM4s ^1^ 
b^-ft, Ml<nWlbm2<F>MW)^mzMLXm2crMf-\ : k 20-7 Oat om i 
[0090] 

(c) lS: ifcic. gHffiift^fetttt^aWtxyf-y^tJ: "JlftSLTUHL^Jttft^ 
* (03 (c) ) . HBtHctiS!*5^i7^U*fflv^^x./ hxyfy^'JItt, 

[00 9 1] 

( d ) in : mz. mm&ttiMm#zmfcLxmm£iim*%i> (i3(d 

) ) . 

x. mmz^wwim&kth-iM ( e ) fcfr&->Tfcj:K 

[00 9 2] 

Hl4te*JVvC, *^c0^U3yS-ft»#?L*#:^»ji*S(4, TIBW (a) ~ (c) , 
(e' ) ti£V (d) imZ1i?ZclbZmb?Z. 
[00 9 3] 

(a) IS: (fiflitfr^S-^z,) fc?tl2<D*ffi (H£tf S'l/av) £ 

(b) XS: iJCt, mi^lltm2«M&#Tif^T*®^ffMt-^ltllffi^fflV^ 

$ 2 (7) m^m^mmmmmm *) mtimmt mt.mi mm t m 2 o« 8 

0D^*t*fLTffi2(7>WH* 20~-70atomi c %Of IJ-£T'^T & . 
[00 94] 

( c ) xg : ;xt. ^fiK&**>featt<oaj«sri^*LT^?L^*&]B)iErs. mmmmz 

(e' ) Xg:&t, MfoU^±T)WV*m^tz^'vh^-v1~yyZfttp~>X, JFM 

(d) HI: §4>t, Rn.atfl;fffc«?L^^Si^«*S:llfliL,Tllfl:ft^?L**S: 

ft*. 

[00 9 5] 

&t. *^BHt^l»^»?Ht*^jg^S:llfflt^^-CiiiBJ-r^ . 

5joJ:t/ll6« ( a) - ( e ) (OimZ^XW^tl. 
[00 9 6] 

OTOTS(a) - (e) J2, 05fcJ:t/06« (a) - (e ) fctfjCt* . 

(a) m-.mim® mu$7jv$.~*7j±) tm2mm (mm^v^y) zmm 
-r&xg 

smt Lx<n%2<mwat% 1 w;Uf , 07 t^t ± dt, hi 

[0097] 

( b ) XS : flfitflaTHBjfc 

»£2 2±fc«5ift2 3£}Bj£tS. ^T"(X #mS«!BI-CftM*»*t6*il 

tiO, «t*2 3£Bi!W-§, «iitt2 3M:. WKOtmSriJ^fc^a^fefti 
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[00 98] 

fit £ 2 <?5«3^»&t1t*t3&ffcS-fr* - 1 iPCZ h . 
[0099] 

RHfc LT^2«0^fttf»lc0WBIi. Hitf. H7^i?i~m^ttfic0?-^ 

d^ffiTftfUf. lof*otfc±i\ fit. ^*^<50aM***«2 4l*lt^--fc^ 
[0 100] 

a & . FjT^scom i cotro fc n 2 t lt« L^^ft mmo? - 

[0 10 1] 

»Jjt3ft4i«iftJR*^ffi2cO^^*{±. S10*mfc»2^)l5mo^»t»LT2 0 
-70atomi c 0 . if 4 L< l±2 5-6 5 a t o m i c%. 3 fcfcl?* L< f± 

30-60atorni c%T"ft£» ^2 ^^ft^^^KH^T*Wf . H«24|*J 

[0 102] 

*ISfflfc:i3^T. ^2 1 iOWM'M ^^t a t o m i c %fc (1 Mi If, 

5/ U r? y £ T )V 5 - ^ 5: if 60 W <7) JS^ftO £ ^ U atomX*6^iiat 
%fc felEffi^fL. f^l^S^Mr^^ <0 

[0 103] 

L-Tffl ^4*^(1 s teffy'J3y^2 0atomi c%£JLt7 0at om i c%£iT^ 
*£{±, 2 0. 6 5wt%£Lb7 0. 84wt%HT^rf (at omi c%^wt% 
a^)^JW4, A 1 <Z)IiFP4£ 2 6. 982. Si ftMrf-MS 28. 0 8 6 k LT A 1 fc S 
i^fiiJt£^X (&iJt) X (at orni c%) 0>&>bwt 

[0 104] 

*fc, fflSCifiJKiLTfi, 3 0 0°COTT-ft9, If 1 L<I42 0 omFC***)* 1 .!:^ 
[0 10 5] 

t S <0» 1 (A^ttliKRtttt^Tft 0 . -ttftfUlli 1 - 1 0 n mt» 0 . laiBU 3 - 
1 5 n mTft& s 

vTflJti&SE* £ £ t TM«T-# t . 
[0 106] 

0. 2-lPalS, ft£M±0. l-lPag«35«J:< s 7° 
7XveM«^a^(i4^yf^-f7 h 1 5 0*>& 1 0 0 OWSftj&s 
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[0107] 

(ODflfl^aH^^rtS i><9& mmfbtli **, Til 5 ^ A v- y 3 >-«jf#:t^^^ 
[0 108] 

WTO?**. 

[0 10 9] 

J*lW43ri6i: LTIi, m2WW4fcmiOff^|i]B#t^-ri>|il^lirn^ 

mm 2 1 1 . ^mmcorn 2 eytrnzumft t -r s s» 2 4 -hi * s . 



#fctt, e«<^assa5<o^fli(sa:t4Jv^T, mjimifstm^si^s 0 a t om 1 

c %Jil±, |)lUl±90atomic %V}±cr>Wr&Th h „ 
[0111] 

lgl«#S^#tftt«Oi!«cOjfH&K^ia^^^^24<7)fij3!ci4, m2^W 

£^Tm2<9#^c9fJ£#, 0lR(f8Oatomic%tLh, fe5^B9 0atomi 
[0 1 12] 

(c)i§: amj^ritrs 

^?L«*2 5*C0»U4, HJPI2R#3 0 nmlilT. ?L&2 r#2 0 nmJJlTT&S**, 
U4t<«4, »LO?LS2r{41~l 5nmT-£>D. Wt«2R|J5-20nm 
Tft*. *SU41nmHft*im<OWrc*4. 4r*J s tttt<9g&tt2 1 £jM#?«(;: 



■7x7 hx>yf-yjrfcfflt^»»H4, M£(4\ SIlcoWBi: l/C7A-$x^A£j8j&»U 

{4=Srvv a*:, mm<rmm*&&wfflmnTiu*vtm*m*it:t>to*m->x 

[0 114] 



[0 110] 



[0 1 13] 
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( d ) ^iwrnmimm 

ii(c) Timztitz^iwm 5<7)w-itumb lthu wmmmx-nm-ttum 
com, 7m%^ht^i^M^Tconm, s»fL w&?jx-?£.% 

2 9fc%9, lHLftMJt#:2 8#f#£>;Ji&. 5rfcs fflW&\-<WiiW$Tb>iiV*tiL 
?zfz\ 11(c) tHftfclWktffdifcfcirifiT**. *W!lifciJVvcli. 

[0 115] 

*^J!(i. me^xm ( e ' ) (cjj**«(c, 11(c) ?ti«S*i£#?L»tt2 5 
[0 116] 

( e ) tsitf ( e ' ) XI : «Lffiflifc*l8 : 

«LS«ifc*Xl(;L H5lc*rt«t, XI (d) T^§^K-ft;ftl#?LK*OWL^ 
Sfc* ( e ) ZDHtfrS. *fc|±, H6fcSj*-J1WC, II ( c ) Tfl!||3:flfc*?LK*2 5 
<0*L«ifc*; ( e ' )XS?rffd„ 
[0 117] 

) * tilery >f h-soa (asifefcsoa) tio, as, «i?L&£i£w ! s.rfc#i.#5 

[0 118] 

* tz . mmnmffiBftSi & ^scssiota* u as^ss- l fc t, com wc t> ± v \ 

[0 119] 

S^M?L?LflK^ (^TV^ H«H) *#f±, mtf, ?fS„ «SISK:fc*l±, 

s-r s wi^t § tie t t , jtusbg-r & - 1 s . 

[0 12 0] 
[0121] 

(4-i>y'j3 ymitm^mcommm 

y-fflSiSr^U 7^5-'>Aty | J3y»MtMLty , J3y^20-70at om 
[0 12 2] 

mnaxUay^t:»?L«*wSji^{i. (a) T/PS-^AfcS'UaytraW-*! 
S. ( b ) KT^S-^i: 3V^^W«ai'C««*3»ftt SjffllScfcfllVvC, T 

■>Aty'j3>'«MraLTy | j3>j20-7 0atomi c %<7ffl&X"k~$'t& T 

m^A^'jziymmmmts.i-^TM. (c) igrAS-^A^unyfflit^oT;!/ 

i^^x. 7 fy/L. WL^W-t-g.^'Jay^fLMft^Jjic-f-l.xms.V (d) KM 
[0 123] 
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'>Ati/ij3y«MraLty | J3y^2 0-7 0atomi c%<9f 7 

/i^^AyynyfiM^ffM-tsxg, (c) iKT^s-^Av-ynyffljt^r^ 

Sx^Afcx-y^y/U WLSrW-tS^yny^fLWft^^-fSlS, (d) KlNRL 
[0 124] 

miv v?>mm&\Mfc<mik-m\±, ( a > t/i-s-^a ty y ny^s-tsx 

Ss ( b ) ^7^S-<7At isV 3^t#|sT«WTll«t3ttftt *«WiStfflV^, 7 

;p s - <y a iisti aftoSfaf fc fsa#<DgBtt£& 0 Htf y 3 y s«t r/i-s — 

Wty'j3>'(r)MWLty | J3^2 0-7 0atomi c %«0f tJ^T##"t§ 7 
A-S=^^y3>1«M(cft«ftt4IH, (c) irr^Sx?Ayyny;|«i#«97/l- 

$x<7A£x -y^y/u mtL*irt&i' , )3y&nm#£mifti-zjm. (e* )tgy 

'j3y^?L©*«*L<7)fLfl^JS(f-g.lSS.y' (d) IWL^-f'Sv-yny^fLWf*:^ 
[0 12 5] 

Mfa*L££(f § xg^m i> i ^±7/1-* y ^x 7 n vj-yfTfo h <niffi & 

[0 12 6] 

( 4 - 2 ) '/)v^-^m.itm^imwcowm-nm 

Wm fcfii £ ft!?-') AitlbiJ^yL^fr^jt^ffifi. 7/1- 3 -^A fc ^";l/-7X^A £ 
J20-70atomi c %cDf J-^T'^^rtS 7/1- S X^A^VX^Afflfigflcfc 

r*»sm is^xgfc iw»*iM4«wciir/i/s-^Ay^^AaBft*ft«ft 

[0 12 7] 

l^a^v^^AKM^L^WMiS^i:, ( a ) 7/l-$x<7Afcy;y?x<7A£ffl 

fcfflvvc, 7/1-3 x^A££t^<^#fc«^<0lStf£ffi l 3 Htf^VX^AffiiSfc 
T/lS-^At ^V^-yAfflMCMlT^lV-^A^ 2 0-7 0 a t o m 

1 cxww&T^rt&r^s-^Ay^v-^iKftfrt^etim ( c ) m>v 

Sx^Ay/l/VX^Affigft^/PSx^Afcx-yf-y/U SBfttr^Tt^y/l/VX^A 
[0 128] 

mid^l-v^^Ait^^fL^^Mjg^ti, ( a ) 7/15-Wty;l?-Wlffl 
atf-SXH, ( b ) fgr/l-Sx^Afc y/PV-^A t^mf^TlMIt»«t««llJ£ 
fcfflvvc, 7/l'S-'>A=fe*tftt*tcojB« fcf^«^#£K9fltf^vx^A£i«ifc 
£#U 7;kS-^Afcjr';^-?x^A<50^*t^LTy;l'VX^A^20~70at o m 
i c%^»J^-T'-i'*t^7/l/S-'7A^VX^Affl3t#:$-^-rSXS, ( c ) 117/1- 
5 - a f)V-?- *j A^#;^T;l- S - fj A £x -y ^y ^ L , SHfL £r#t § 
^?LM#;^ffM-r-g»XS. ( d ) I«L?:^?.^/l-v-^A^TLMftS:Stltt-|.lS& 
V ( e ) WBL^iiaSrJ^SX^**^**^* U*. 
[0 129] 
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il^ts 7/i^-^A£#M£Kco^^ 
fr*U 7/i^^Afc> i 7l^:^A^ 

i c%^mtl>7/^-^Ay;^^AlMJMt^Il, ( c ) 
£?Uttt*Jttfc*-4Xg, ( e ' ) S^v-^A^?L«#:^fflfL^fLS^i£tf^XgS. 
[0 130] 

[0 13 1] 

( 4 - 3 ) z/ >J 3 y^v- ? A1«M»ISM 

'J ^ y ^v^^i^lWfLf T/^S-^Afc 

fc tmWMM^M 0 Bto U a yjrjV-z-^MfM fc £# U 7/PS ^ A fc y y r? y 
fc^v^A^ifcttL^ i 
c%<3M^*^67/l'$-^A$/y rjy^V-^AfflJ&ft^fflETSXS, f£7;l/ 
5 - 1> A y y ht$rr)V 5 A & ^tf fttt^SEW^ m 

*xs. i»*xsh ^B#j) * i *fcH£ta7^ 5 ~^a y y 3 yy^v-^ Aaut*sK 

[0 132] 

miB^u^y^v-^A|g^m^^ii^(i. (a) T^S-^Afc^Uny 
fc^v^A£JHK-fSXg. (b) KT^S-Wfei/ijnyfc^-^AJ^f 

£ JK 0 Eto v 'J y ^7kv- ^ AffiJgfc L . T)V a A fc y y r? y fc y/i/V-^ A 
^*t*f LT v 'J r?y fc »>AC0jig*Sr 20-70atomic %0|rj^T^^T 

^7/l/S-^A^yr7y^V-^A«ig#;Sr»jS^XS, (c) KT^S-^Ai/ 
y a y Yiv?-*? Affile 7;l^ S - * A £x y f - y ^ L , «L £ #t S y y 3 y ^ v 
-tf A^«ttfc#]**4XgStf { d ) iBL*^^U3ym-^*?L«* 

fixet^rti^if 4 u*. 

[0 133] 

fris^ y 3yy;^-^ASftftMf*«ijsii ( a ) Yiv\ a fc y y n y 
fc**;i/v-^A=&M»rsxs. (b) sr^s-^Afc^y^yfcy^-^A^T 
»^T^*»jjw-i«iRifetffl^T . 7^s -i>A**tra*<oiBff fc aa«<?)»s 

£ JK 0 Hi?^ y ^ v YiV?—*? AHitSfc t , T)V 5 A fc y y n y fc ^Vl/V-^ A 

^4fc*ftT^y 3yfc^V-^Ac0f&i£2 0 — 7 0 a t om i c%*9W&T*# 

t47^S-W^U3^WK-Wil*S»«tsm (c ) M7;l/S-^A^ 
y r? y *fiv?-*7 AffijttitfO T)V 5 a £x y ^ y ^ L . WL *t S ^ y n y ^ v 

-*A^*#*Jftfc$-4Xg s ( d ) fflm&tthi'V 3>-^V-^A^3Htft* 
ttftTf 4XgftV ( e ) ^*D?L^?LS2rJ£Cf 4Xg£^40>*q? 4 LK 
[0 134] 

HUBS' y ay^v- ^^HkftMItt^ifSIl ( a ) ya>\-*? Afc y y n y 
fcy;l/V-*A£ffl*f4xe s (b) Btr^S-^Afc^yayfc^v-^AS^T 

£ JR DHtPi^y 3 y ^ AfMfc Sr^L. T)V 5 ^ A fc y y n y fc x ^ a 
^fit*f tT v 'J ^y fc ^VX^AcOjfjgfiS: 20-70atomic %<nW&TkJi 

^S7;P5-^A^yay^v-^Aas*S:je^"SXS. (c ) fg7;i/^^^Ay 
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'Jay jrji--?- <^ Alt }S#ccO T/i^S^A^Xyfy/L,, WL ^tt->Va yjrii-? 
^^[MmmmhJM, ( e ' ) RS'U a y^'^^-^A^fLWfrcoWL^fLM 
fcffitffclSfttf (d) KIBLSirfi^Uavy/l'V-^A-tyfflSflci&Rfti-f SIS 

[0 13 5] 
[0 13 6] 

( 5 ) IM3ll^*ftfcfMi-4fc^ffi<33K6 

ifcfcJ: 9 , l^lt^SBfti:IWfc«WI*iaWtrai*t^f 5 Z k i>X'% £ . 
[0 13 7] 

WfcL.T^uny&^rrsiijiflfrfts. ) . 4i(itiiBfi. 4 2«pt«<o;&y-i*, 

4 3«mft??t. 4 4(±SE^. 4 5ttll§fi^ME£atllirfr£fl5SL 4 6ttNMflMft 
[0 138] 

Sjh#c2 3fci?>'#y-M 2(±. Mfili4 1 1 9iaS^-SEtffitn!tm«?l4 3* 
KIBESil, m«4 5 1 9 7;L- S -^A y'Jn yjg-^ffi 1 . * V - F 4 2 (gCrmE^EPSlI 

[0 13 9] 

aw tits *\ mmc J: zmmmzT^mntiimizm^tih t eo-ca* 

ttfcK t T , WSm&t Z> £ k IPCS & . 
[0 14 0] 

^mmmzx*). mmm^T/v-^^^m^tixmiiim^fi^kmmz. y<j 
aymm^yvay^mtmrbixi/uaywimmmmmiifLi* ^o^n. m&fo 

as. ^U3yiifti^n,«*<oaffLraiB&t/gi±, ^uran2R^i 5nmjar, il 

# 2 r # 1 0 n mVXfXh £ . «L<?)?LS 2r^l-9nmCU -?-<94"[MSIB01 2 RSr 
3 — 1 0 nml/Z-f&ZbhX'Zt. ttz. Ut 2 nm~gCjU m(r>mMX'$>l . 
[0141] 

mm. s s\)3>*tmtiwmR{mtK7vtt^*ittot:mKfoX) . »*wi7 
as. wistr/stf £ i t #-e# & . 

[0 14 2] 

an. mnm?)mm^h&^±mmco7iMv®mzmiiiKi>com^x& 
it^mmmkk (*°7v4 vmm) &mz. mm. mm&m. mm. mm%m, ft 

[0 14 3] 

(ftffloilltoftBH) 
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[0 144] 
[0 14 5] 

MT'^^ffM^s^M^^ffl^^aitt, a^wflprarciMtftWrtw- situ 

fttHtSlfljii&y , 7^5-^^*%nml/^PeScOS^#->fc7yfll3i#: (7/1^5- 
[0 14 6] 

yy^ycOS^T/l-S-^^tyyny^Mt^fLT, 20~70atomic 
%**Lfc7;WS-^^>J3>'JR2:^J^fSa4(i, d^SEHW^T'T^S-^A^ft 

y'j3>'<0^1(:SLt20atomi c %*$f 7/1^5 X^£-£$?8|3ift<7) 

SJ>6 1 S* i 20nm^;iT±#<^rO, "771-3— r /' A £Mfftft<7)OT£ffM 
y ij nywiiWS - t y U ny^ICSLt 7 0 a t o m i c 

%znLh n&i . mncomi-mmx'itnv s ~ v a bs-c s * v > 

[0 14 7] 

HyynyfttoSffl, (7/*-;W Sr^-f§-fc^'T-#§„ fcij. mffix-yf-y^**K 
j) £ v ^{ir/i-* y Srffli ^ -y m .y f-y reft & mmt lw 

[0 148] 

mmmx>^v 9 y t a*a4 u\ #TOmiTiTO^j£-ti>€§ia 

[0 14 9] 

J, & (, AiTiVt} y Srfflt ^<7X 7My f-yfX'fo h <r>im$ L\\ 

[0 1 5 0] 

4 fc . ^WMlzffi l^)ay MJtttte . ft mmcoMil k Ziim 0 Btr y U 3 yf|$ 
Sr^TtSy y 3y*7L«*T*-5T, IMIHLW&JLfitfO . 5 nmlilh2 0 nmPJTt 
J) 0 . MBlll?lK±OT^ISfi^3 0 nmjaTT&Si t zmmttz,* 
JJB¥*WLffil, If 4 t < Ji 0 . 5 n miJLL 1 5 n m&TC* t . 
± fc . ¥^PIKHf 4 I < (i 2 0 n mJUTT* i> . 
[0151] 

fc*s, *^{cM-o:tliBto^T, fttt«^Sr«^§Hl(J0#llfcLT7^S-'/A 
S\ ^LTllft«lfjt#^]R0H^2cOtt«i:L-Cyy3y^fflv^^U^ K£ 
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(ott®. mnm2mmt ix. sice, Ge^zti^nm^b-^m^m^ 

&hft®X'bl. 
[0152] 

m^mmzmfx^w^mmmmi* 

[0 15 3] 

(sestMi ) 

*HMM«iH 9 (CS Lfc J: a &¥%«LP B 1PI 2Ri>'8nm Tft 0 s T%«Lfi 2r*«5n 
mtf) U . L**2 0 0 n m?*4illl?LMrt-4 y L> a^KflSII^LWftfcJttftLfcffl 

[0 154] 

135 (b) fc^tJ;3fc, #5X*&±te, v^ioyxA'y^ij^l^it, y 
Vzy&TJl'i-V&ti'V ^yo^:St*tLT3 7at omi c%-£yW;'7/V-$-'y'A 
^U3>HHMtct»2 0 0nm«J»St»JtLfc. *-?«yNctt. IS1* 5 4^ yf- ( 1 
0 1. 6mm) C0P3^T;l-S-^i>.^-^-y h±t 1 5 mmUflyiJ 3yf 7 7t 6fe 
j3V*t><75£fflV*. RF^IfcfflWC, A r 8UI : 50 seem, Jfe 

«EEJj : 0 . 7 P a. ISAm^l : 1 kWfc US. XfiaKUtSBai ( 2 5-C) fc I* 

[0 15 5] 

=«3 S iiTli^-^yhkLT, T/l/S-^2^-v->F±fcy'J3yf->y7°£6$c^ 
^itt^lv** 5 , y'J^yf '7Tcot5ci«±iiit-|lJE3tL§i,W(i:5:<. XK-y? 
'J y ?m-\Z i 0 L , T/li-^Ay'J 3 yft jgft^ffljjS,*^ 37atomic%£ 
Hfc&MfiV^ 4?t\ ^-^'•yM±T7l'S-^A5'-^'ybJitiy | j3yf-<y7 D &MV'> 

[0 15 6] 

£fc . F E - S E M ( m^ffi/g^M1i^»ii ) fcf ,r;li-^yy3 yft}g#: & 
«^L^t;6, H5 (b) (?)i5t, y | J3yfHifcHitL/eRff^T;l-S- T >A^^' 

6nmti,^ *<Z>¥W>iaaB«8nmT*3Wifc. 4fc, «3I±2 0 0 nmTfc 0 , 

TV*, 
[0 15 7] 

ZCDi o &y 'Jay?: 7*S-Wty D3y^i;tMLT3 7 at om i c%^^f 
T^S-^yU 3y|fj§#;2:igKK9 8%tf»(cr 2 4^|Sfi5L, T/l-S-^A^^-tfft 
««i!#g|5^^?:liTOtx-y^yi?'LTS0IL^fML3t„ y'J^yfyi 
it* ( y'J ny£?Lfrtt) **ft*3*ifc. 

[0 158] 

JXfc. fe-sem («#fti&j£3S«?ffiftt&> tT. iiiiitx-y^y^UeT^S- 

\±^)riymmzmtKtzimjfi-dQtmzunLx^tz. mi^mmtb nmt* o 

, ^(5DT%P H 1Pi(i^8nmT'$)o/e„ BfHS: F E - S E M tTKf? titFJf, 

2 0 0 n mX'fo <0 . *fL«U0«fil«*l4^ U 3 yfB«t ± 0 PIfcilT £ 0 fc£V H^Sfei 

TV*. 
[0159] 

^^&T-*7xsmiit#M$tL^yu3yi~y«j§* (yysy^iwiflo 
£ 57 y^JEftc J: D »gL fcjjf, #^1 y U 3 y t£> § i t ***** fefufc . 

[0 16 0] 
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. ZZTlt, :^ET«»£50sccmaL&#£s 8 0 0*CT2^m\\B. tfc 0 
[0 16 1] 

ttz. jzmm^w^-mMimffi (eels) yy^ytyii* (^y 
. ; cogeawKftS' y a >x-h ipsmre* tz , 

[0 162] 

ftt5 s fe-sem (m^^sMm^Maii) trc, fHHtfc^ua^iwfcft^a* 

BrHfcFE-SEMfcT^UfcBr, K2(42 0 0 nmtfc^ mm^WLgP 

iat(4*lftO»«li!Sr < Iftofctfo T v vfc . 
[0 163] 

t om i c%tft-?lt e 
[0 164] 
(SUM* 2) 

H9^iat¥%mSffi2R35S7nm-C»9, ¥%9FFLS2 rWnmt 

[0 16 5] 

[35 (b) t^-riat. ^^x^KJit^ v^4nyxA° 7 ^iv^, y'i^y 
£ T)V 5 - ^ A t is »J r? y<7)£ftlc*r LT45atomic %^£7;P 
y*«&*Sr»2 0 0nmiOJfSt:^L3t« *-^<y Mete. EfltfM -fy-f (101. 
6mm) ^RJF^T;l/S-^A^-^^b±Hl 5 mm^^y y r? yf 7 74 3£8®C& 
^fcfcfl)£J8^fc. X^<y**fNi, RF^ffl^t, ArSI: 50 s c cm, $1 
Efj : 0 . 7 P a , &Am* : 1 kWh Lfc, £fc. *«ift*J±£iBt Lfc, 
[0 166] 

**J, ii-Ctt^-^ybtLT, T;l/5-^A^-^^b±tc:^yr7yf-y7 0 ^85BcB 
yy^y^v7^fti^-ii«^$ix^l>^T1^<. x^7^ 
*frfci»)3gfl:U r^S-W^!J3>flBI»«0i|jS4*4 5 a t om i c%j©2fc& 

fcR^Lfci<Wli£<. ^y3^-yvb±tT7PS-^f-y7°S{lV^fct,W«, 

xy=ryfcr;^5-^*^Lfc^-y^btffl^Tt>J:V\ 
[0 167] 

*fc, fe-sem (tM^MtfUl) tts 7^S-^^y3>1IBS*S 
«&Lfc. amJJ6rft36»tJjfe*ffl<OJBttliH6 (b) ^iad. yy^ywa^ 

. Brffi*FE-SEMtT«*LfcBr. S§(42 0 0 nmtfcO , ^?tUD7/l^:^ 
A £&tsmt<7)^ttffiftte&K\ IX Wz . 
[0 168] 

^^±d^yy^y^7;l-5^^Ahyyr?y^M^LT4 5at om i c%#/4,Jfc* 
7A- S«Wy»j3 yfltfi#:£«fiEig 9 8 %ffifcrC 2 4 B^HiS L . T)V 5 A ft 

yay^/aet* (i^y3y#?L»#) 3&«fHH**Lfc. 

[0 169] 

fWSiifc^yn^yflBt* (^y^y^Mft) ^fe-sem (m-sms 
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nmT"J)D, ^<?)¥%^Pi(i^7 nmf^fc. 4>t. Bffffi£ F E - S EMfcTHgLfc 

JJCfcs *H?Ltf)?Lffi£Jfc*rrs fcftte, 2 5Ttt:*ofc*IWM- h'JWlmol/l+C 
3 04HR1U JLfieolfcfcfcfrofc. 

[0 17 0] 

*4Js ?Lft**fcW!Sli&ff-jfc^y3y^yflBft* (->'Jay^jmm £fe-sem 

C0?L@{i5nm. ^O^r B 1Pi(±7nm, ^§(±2 0 0 nraff. 0 . Ztl^tlCOffiflMft 
[0171] 

. i-ITIi. ^JEE-CIS*^ 5 0 s c c mSSLfc* 1 ^ 8 0 0°CT"2^r B 1iPiiL/t o 
SMB. v U r? yiitt^Stffrf^Sft*: » %t3- FE-SEM ( l-f^a^MH^ 

>mum.mm± tvfcfflitfz&jimiizgffl i x wit . urnMmmi 

4nmT*9, ^tfOT%^Pi{i*J7 nmtt-jft. 4fc, KffifcFE-SEMfcT&glL 
tBf > « 3 (i 2 0 0 n mXfo 9 . ^^WMJ^fiy U ^ y ffiftJftSWfc ± 0 Hfcft 
X&'O&KWfc.m&LXWt:. 
[0 17 2] 

y'ja >Kfl3B)Si«*<o v y ^ y<o*«{±, mmm< -t^x lx , £ 9 0 

a t om i c%TJ>-57to 
[0 17 3] 

*SQ*Wiia 9 <7) <t 5 MSB 2Rip'8nm Xh 0 . WMS 2 r # 6 n m . M 
[0 174] 

EI5 (b) fcjKfiot, ^7xss±t^ ?^bny^A 7 ^fflnt, yyny 

J Wi-^At y'J 3y«MtMLt 3 7 a t om i c %#/Uf7^S -^A^'J 3 
y«jSft£iftl 0 nmCOJRfcjftfibfc. HS#4-f V* (10 1. 6 

mm) cOPftgtfOT/l'S — *7-k$— ¥»/ h±fcl 5mm^<?)yij3yf y/l 3£6$CfcO 
fctOfcJBVtf:. XKy^&fHi, RF*»£JHWC, Arjfl: 50sccm, KIE 
1) : 0 . 7 P a , &A*fi : 1 kWt L£„ *!t, S«^f±M&fc Lfc. 
[0 17 5] 

**J. iitli^-yyhkfC, r^S-^A^-y^-y MCy'Jnyf.y 7°£6®:1 

^frt^O^L. T;l-S- 1 7^yy3yifim#:Offl)3£* i ^3 7atomi c%j£j2C& 
*UTJ:K 4fc, ^-^■yb(±T/l/S-'7^^-y i >7h±tyyny^.y7 0 $:Mv^l,<7) 
fcHg-f & t £0X14=5: < , ^ 'J 3 y y >y \>±.IZ TlV 5 -V&f-y 7° £{fV ^ i W t 

±uU yy3ytr;i-S- i 7A^M*SL?t^-y-""/h^ffl^Tt±v^ 

[0 17 6] 

fe-sem (|W!l!^fiS«) r^S-^A^y nyffiji#:£ 

s T;l-S- l 7A-y-yffijt#:g|5^ t 7)fLfi2 r(i6nm, ^(7)^%^ ^^1112 RJi8 nm s 
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(CjjlliUTVXt. 
[0177] 

■r^J: a^^'J^y^T/L-S-^At^y 3ycO£fifc*fLT3 7 a t om i c%%Astl 
[0 178] 

act. fe-sem (mmii&i^xfwuk) tx, o^x-y^y/t^T/ks- 

fLSWLSii 5 n mZ'fo *) , *<W§ISffiHii&8 n mTfcofc. IIJF E - S E 

[0 17 9] 

BHF (BufferedHF)8i(HF:HN 4 F = 1 : 5 ) £SfcfOC 1 0 

<9&*£fiSft. 5rfc. FE-SEM ( m«tf}^^m^»jt ) K> fMSLfci^U 

%HJPi{ifj8nm-C^o^„ Jit, SlfM&FE-SEMfcTilisLfcRlf, UlilOnra 
[0 180] 

ioatSS, H9 fc^SftS i 5 Sri' 'J 3 >-!HtiBJ^?L©*i6«fHS3*ut. 

y'javMW^y^y^fii wmm<-t^xcomj-mLx, ego 

a t om i c%T*J)-57t 0 
[0181] 

7;lS-WCStLTy 1 j3y&2 0at om i c%ULL7 0 a t omi c%J^T?M^L 

¥%ISH®*n 5nmJJlTs T%?L@* J 1 0nmlilT«^Unyit«tJ;i5SV^^ii§ 
flfcWFLMW-* ^ 'J 3 yS-fbft^?L»#S:»J*T-# 4 . 
[0 182] 

4fc» T^S-^At^Uny^atMt-l.y'Jny^i^iiSt-SitT, WLc?) 

aU^vU3yil«^?L«*l:fm^^-J:^tl^l». 
[0 183] 

to, sit wL^'eti^^^ sit a»rir?ra s . 

[0 184] 

(jdfc«4) 

**Jfe««4H9^L^J;d^W»LraPi2R*U 5nmtl.l TWL^rtfl 
1 nmt'fel iS§L#2 0 0 nmtT*4ilBl*#t4^V-^»flSBl#?lJt**» 

[0 185] 
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yL-V-^^^T/I^S-^^t^V-^AW^fitMLTS 0 a t om i c %&Ast£T)V 

$-^j>7/^-^i±mmmm oonmnrnzizmfoit:. ^-yvncii, its* 4 ' 

4>f yf" ( 1 0 1 . 6mm) WR^COT^S-^-A^-^-y h±{- 1 5 mm ft CO ^'4--?- 

5 0 s c c m, mmffi* : 0 . 7 P a. &A«}j : 3 0 OWfc Lfc. £MS£i£^ 
ifi (2 5°C) fc L£. 
[0 186] 

iiftt^-yvhtLT, T/I'S^A?-^/ h±K^>v:^A^-y7-£3 

XA°> y ? ij yy^mzx o^ftu r;i/S-^A^/^-^Afflji#:£0ifi^^3 o a t 

omi c%&mz-%:ti\ik\,\. &tz, WtTlV$-^J*9-*r-v YMzffr*?- 

[0 187] 

3rfe s F E - S E M ( mTOffi/gSMH^Mii ) tT , T)V S X^A^VX^Ajfji 
flc£ffi*Lfci:£*>, HIS (b) coldfc, ^vn^A««tH*tutn^<?)T;l/5- 

<9?L©il 2nmti l ), |«Wtft«Hil 5nmtint„ ^?ii200 
n mX'fo *) . Zti^iWTil* 5 x^A & #tf^«aJtfaHM±^->vrL^i1i«t: A 0 ft 

[0 188] 

i<55 i 5 &?%-V-^A£ 74- S -<?A k LT30atomic 
%r;l-S-^A^V^^Afgj&#cSriiKK9 8%4>£T2 4Wf|fi5L. r^S-WS 

[0 189] 

<Mc. FE-SEM (H^K/gSMii^Stii) fcT, ^tlgx.yf-yyX/tT/l-S- 
>>Ay/t/V^A«g#; Wv_^AM.»tt) fflKJUJ5rm*»6JW:* 
ffiwff^i^v^^AfMtH^^m^-^TuWtffi^LTV^fc., WLHS^fLfiti 
12nmt"fcl -E-c^F^llJi^l 5 nm-Cfc-JJt,, DnSS" F E - S EMCTi 

fcUfcJJK J4 2 0 0 nmT* "5 , ^ilWmflMmty^^^WA^ X *) PSfc 

[0 19 0] 

fi&fc. fmtfftfc^V^A^/ffiittt (^V-^A^ILMft) »||fflM<T 
MU. £ £?I4, *«EETil** 5 0 s c c maLWt, 8 0 OK^WflBMRL 

[0191] 

4fc. ^m^x^^-Jl^lfi&ftlM (EELS) KJrOs ^V^^A^7*3ift5 ( 
[0192] 

fcti. FE-SEM («#MSScffl«7S«it8) fcT. 

flJtttfcfiSELfc. M«Ji*|tii*^l.?t*ffi^tt(i^/l-v^<7A^-ft;fttH*tL^*i 

jl^rjJScWfcEWLTVXfe. mRMmH&ttl 1 nmt»l *^W»4ftl5n 
mtfc-jft. BrH£FE-SEMfcT«8ELfcJJr, 0 0 nmTh ") . 

^fuoiRUHNi m.\mmmz ± o m&ivc o £ ^cas lt v ^ . 

[0 19 3] 
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»90atomi c%T*^fc. 
[0 194] 
(H*M5) 

*HSfc«tt, 09 CO i 3 %SH?LEIPg 2 R# 1 5 nmtfc "5 . ¥%*0?Lf£ 2 r ** 1 2 n 
[0 19 5] 

H5 (b) fc^rf #^xS«Lh^ ?^fpyxA° 7 ^ffl^T, ^Vl/V- 
7/1^5 -^ty;^V-^(^*tJ*L'r 37a t om i c%^£7/l^- T 7 

f (101. 6 mm) ^^7/1/ 5-^ A ^-^y Khfc 1 5 mmft^^-^Af 
y/l 3*4tfcfcV^fct>CO*ffl^fc. X^y*£ftli. RFttSIfcflftv^ ArfjgM: 5 
0 s c c nu ScmJEE^f : 0 . 7 P a. J$A«* : 3 0 OWh Lfc. tfz, ISSliilfi 
(2 5*C) fcLfc. 
[0 196] 

iiTtt^-^yhfcLT. 7;^S-^^-^yb_tt^V-^A^y7 ,, *4 
X^>y ?*ftfcj; O&ffcU 7;^S^^A^VkV^^A^#:^M^3 7 a t om i 
>y r * fc co fcR5g Lfc fc < , *r)V?-*7&9-*r v h _htc7/P 5 - ^ Af- 

[0 197] 

at. fe-sem («*jfctf}^affi*^B«sa) tr. t/^-^a^v^-^a^ 

^A&^tt«^«PW»^^mgfi» 1 0 nmti 0 . *<a¥^HIBJ±» 1 5 nmT 
BrffifcFE-SEMfcTtSSlLfcBr. ^(i2 0 0nmti)l -til-f^l 
^7;P5-*A£*tm«^aW^^ 
[0 198] 

ZCDX 3 W?-W*7^S-Wfc^V-W^tJ}LT3 7 atomic 
%*tf7/l/5-^A^;l/V-^A*iifr^?IKlg9 8%+fcT2 4B$[g»U 7;l"5-^ 

Sr^lTS^V-^A^yffiiitt Wv^A^ft®*) **ft*5*ifc. 
[0 199] 

*fc. «§^^v-^A^yffli§#; (y^wai*) ^fe-sem (« 

WLSi^lOnmtfel *OT%IBBI4»1 5nmT»r)fc, Bfffl^FE- 
TV*. 

ifcfcs «Lc7)?L@^t£^^ Jttf>te s 2 5^fc«^ toJcSWfrt h'JWlmol/l*t 

3 04HBSU ftgcoi£*£fi^£ 0 

[0200] 

4*5. ?LS^fe*«^ffo^^v-^A^yffi^ft^ fe-sem («^Scffi^4M 

m LtlffifL&VrfLffit 1 3 n m . ^(W^HHIi 15nm,iSii200n mtf) 0 . * 



(29) 



JRM2004-237431 (P2004-237431A) 



[0201] 

*EI?L*CO?Laiil2nm-Cft»3. *OT^HB±» 1 5 nmT&ofc. Bfffl 
[0202] 

■retell. H9 testis i 5*y;Pv-^^»ffc»^«ft3^fHHSiifc 0 

^90atomi c%X*fo^tz« 
[0203] 
(^Sfi«6) 

^mmUM 9<7)£o fc^SBTUaPS 2 R* 5 1 5 n mt* O . ¥«fLS 2 r #« 1 2 n m 
[02 04] 

05 (b) tSrfiot. #^XMLt^ 7^4oy^\°7^a»^, 

T/l'S-^Afc^W-^A^IHWlT 3 7 a t o m i c %^fc*T;PS-^ 

(10 1. 6mm) ORff;^7;)/$-^A^-^y h I C 1 5 mmft^Vl/V" ^Af-y 
7"13*4tfcl3t^ti0*fflV^ o ^^y^lt RFIti^fflWC. A ri^S : 5 0 
seem. WM&D : 0 . 7 P a. : 3 0 OWfc Ut. ttz, SSfflKfi^ffl ( 

2 5°C) fc Lit. 
[02 0 5] 

5:45, iiTtl^-yvbfcLT, 77^5-^*—^ h±^7l/V-^Af-y7 D £4 
X^°v^^m-J: OS&ffcU T;l/S-^A^Vl/V-^AffiJtfr(7)ffi^B3 7at omi 

[0206] 

4*5, FE-SEM (m^ffiTtSMm^iaii) 77l/$-^A^>V-^Af§l 

KAfcS. 7/k5^A^y«si#:gP^C0?LS2rij:10nm. *W^fcHHH2R 
Iil5nm, ^LlilOnmtM, *ft-Fftifl7A'5 -^A5:#tfft«<!0gPW 

[0207] 

ZCDi. ^4^V-^A^7^S-^Afc^V-^A^ftt^LT3 7 atomic 
%7/P ^^^^81*5: Ui5wt 1 BSIfflS U 7^ 5 A £ 

ft, y^v-^A|t«#?L»*^t«$^ 0 
[02 08] 
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fe-sem (m^mm^sLmi'mm) t,zx, o^x-y^y/t^r/i-s- 

&Jlfc3lffl<iW#KI;ilS5 (c) (Oiafc, ^V-^AtH^tL/lfflfL^El^TcWtie^J 
[02 0 9] 

tCSo^BHF (Bu f f e r e dHF) m& (HF : HN 4 F = 1 : 5) ^It^T" 
1 0 0«Wlftfcjf»fefflV^-C, ^CO*«+t^V^^A^-ft^fL«#:^5^«t 

, ?i.ffi<ott**fr-5fc. as, fe-sem (m^m^sMm^stM) ex. mi 

mt'fcO, *<WWBPW4»15nm-C»-afc. BffflfcFE-SEMfcTWKU: 
[02 10] 

t om i e%T"J>o7t„ 
[02 11] 

T/l/S^^AtMLt^V-^Aj 2 0 a t om i c%JSLh7 0 a t om i c %1XF?M 
£ Lit 7)V S A ^ AJfjSflc£»j£ U T/P 5 A ^71- Af|jg#:tF<7) 

Z fc £ 1 K) , 3 0 n mfilT. W?L@# 2 0 n mJilT^^'/l^*?-^ Affiltft)(C 

[02 12] 

4 s 7/1- S - *J A t ^-"/I/V Aco^i fc*rt & -y/l^-?^^ A IxIfcT 

. *uo*^, mmnmmmmx'h o , *Rt*jLTSE*fc«{iHrsE!5r«?L** 

[02 13] 
[02 14] 

(S(E*W7> 

*5ttt0lttH 9 fc jj* t J: 0 ^^WLPalPl 2Riq0nmtl,l ¥%ffl?L& 2 r # 7 
nmT"J) 9 , ftS L#2 0 0 nmX"fohffl&*tt%i'V3y¥)V^-^J±Wim$flW. 

[02 15] 

m5 (b) t^-r^ats *7Xis±c, ?^inyi^7?y^'a^fflut, ^ 

'J 3> t ¥)W~*7J±<?M&%7JV$.=--?7J>, b i/V 3> b^!V-7^AO)±mznLX 3 
8 at om i c%1?A,td7l\'i-Vl*i'V3>7}l^-VJ*ffiafc$%)2Q 0nm<0S§ 
Cf«Lt„ ^-^-yMdi. ttS^4>fy^ (101. 6mm) ^Hff^OT/l^-^A 
^-y-y T-±fcl 5mm^^U3>'f->y7°i:^-?-^Af--y7 , lr#«2fefeV*ic7) 
Srffl^fc. Xyl-^Sffit RFWKrfflWC, Arg»: 50 seem, J&tj±* : 0 
. 7 P a. m&l) : 3 0 OWfc L£. *£, M^Sti^S ( 2 5'C) b Ltl. 
[02 16] 

ZZXUf-y-yht IX. 7)V$~*7&?-7'vY±iZi'V?y^vrt J ?>V~? 
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ny^vri^AfijS#;co$M^3 0atomi c%5ffSt5rixifJ;i,^ 
£gv ^ fc<7)T t> «fc U ? ?-y-y h S ^Af- TRUi^'J n y 
[02 17] 

fe-sem (m^ffiTtssm^iaii) tt\ r^s^A^y ayy/i?^ 
^flKt**«Ktfcti*, 05 (b)<0J:dfc, yy ay^v^Afl^tH^fx 

[02 18] 

± 5 &y U 3 y ^tV?-*/- aco^ss- r;P S -V A t i/ u n y fc aw^ 

iCMLT38atomi c 7/1/ $ -'/"A ^If 3yyfrV-VJ>.Wk#&WBtt& 
9 8%+ tT 2 4 B^HHig L . T/l'5-^A^Ott«<OSBHai4)-«0**^Wt:x-yf->' 

[02 19] 

act. fe-sem (m^ffi^sMm^Btii) tr. it^x-yf-y^L/sr/i-s- 

«>A^U3y^v^AliJ&ft (-.ijay^wiaitt;) £^SLfc. Sic* 
±:frft^ JL^ffioj^Rii y'J3 y^y?-*/- AP$tH£ft£m#r<fc7BWtEy!l 
Ul*. SB7U5<Z>fLgtt7 nmT'&D.. WWBiDlOnmt^fc. if 
ffiSr F E - S EMfcT^gLJtHf. &2(±2 0 0 n rati 0 , ^iimofflfL^ii^ U 

[02 2 0] 

^mmwwM^T^mit:. zzx-^i^sx-MM^^osccm^i^h, soo 

[02 2 1] 

4fc. £i^?X;M^HS&*M?#f (EELS) tig * y'j3yy-';l?-7Aty 

b^)3>bl\^$y)VV--?7J±iimisl.Xh *) , ^wKWy'^yMit^- 

[02 2 2] 

**J. fe-sem («#ftifij£3S«?SttII) tT. ^ML/tyjny^v-^A 

«tHttL^M?L^Zi}^7cWtie?iJL-CV^. mSPWLS{±6nrrre£>D. -eo^ 
IglPBfiftlOnm *fcs BfH^FE-SEMtTt^UcBlf. lS$J4200n 

S^t^il/O^ 
[02 2 3] 

y'j3 yy/i^^Af^ftM^cp^y u 3 y^v^A^**!^ -t^ 

T^K^tMLTil^Oat omi c%X'fo~>tz. 
[02 24] 

( jak«8 ) 
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[02 2 5] 

H5 (b) fc^rf tf^xSSLB:, 7nbnyxA D 7 ^a»^, y'J^y 
fcy;I/V-^A<03^ a t 

om i c%#^iT/^5^^A^U 2MmW*%)2 0 0 nm(7)SS(:M 

Ufc. ^/Mdl 11^4^(10 1. 6mm)«(7)7;^^A^^ 
>y h±fcl 5mm^c7)^ijay^yr$:3ft, »?-^Af >/7 D £ 1 ftfcVtfi fc?)£JB 
Hfc. *^**fH4. RFtifeffl^T, Ari^M: 50 seem. : 0. 7 

Pa. ftAVJ] : 3 0 OWfc Lfc. ift. £«SU£tiSfi ( 2 5°C) fc Lfc. 
[0226] 

y 3 y jr/^V - * AflfiiflcfcfcW-S S' »J 3 y fc ^ AOlgM^IMS'J^^B 3 3a 

t orn i c%iSfflteSrfUf«fc^ e ^-^y MiT/^S-^A^-^y hJit^Ua 

yf - v T£B^fc fc cofcRje Lfc fc <7)T*fi:& < . v U 3 y ? - y 

>y Y h{zy)V^^ ^ ^rRV^TJV^^ ^yrim^tz^ OTfc J^U ^Vl/V^ 

^A^-y-y bJi^^yrjy^yr&^T^^-^A^^r^Ev^fcwfciv^L. ^ 
y^fc^v-^AfcT/l/^-^A^^ 
[0227] 

^fc. fe-sem («*scaisaffl«^ffltwi) tT. r^s^A^yn^v- 

fcffl* ftfc POT^ 7/1- 5 A t *btt*(?«Bff *sr»5nWtiE?>J LT V ^ „ T)l 5 - ^ 
A^#^a^^g|5^¥±mfi(^6 nmt* 0 . *^^BPBJiifo8 nmt^ft 
. ttz, KM£FE-SEMfc:Tfi3KLfcBr. ffiS{±2 0 0nmTS>*3, fflfiior^ 
5 A *^a^oSPf3f WifcSt L T V ^ . 
[02 28] 

<I <7) J; o tuis y s > i: T/^-Wfcy'J^yh y;l^-^ACD£ 
*fc*tLT3 3 a t om i c %^^7/L^-^A^y r?y^V-^A«Jg#:^igiSK 

[0229] 

fe-sem (mmLta^rnvf-mm) izxmmit:. mm±$tofrbMfcm 
<mmaB2 6 ( c ) <n x o ^y ny^v-^Affi«tHin^m^-^7EWt 

[0230] 

ifcfcs «Lc7)?L@^t£^^ Jttf>te s 2 5^fc«^ toJcSWfrt h'JWlmol/l*t 

3 0#ISfSU JLSflJi^tfi^fc. 

[023 1] 

*?utflo ^fe-sem (m^ffi^sMm^MSM) ^zxmmuzbz^. 
iiitofrbMfcmm(nmt&* >> y 3 yy^^ A^tH^tLtm^zifcTcwtE^ 

Ut* e ifc. *^fc§^LfcittffL*<5WLS(±7nm. £(W^ISte8nnu 
|±2 0 Onmt* 0 . ^tim^WLSP^^y ^ >?}W-*7 AfWSfcJ: OPgfcflTfc 

0. fei:^t»iL-c^fc 0 mfcM^td«Jl^Mi^<iS«o^->-c 
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[0232] 

S:i!*»B[^*T«LJt 0 ^^Tli, *>ffiTK*£ 5 0 s c c mSL^is 8 0 0 
13. fe-sem («»fttfj^a[«^®»S) fcT. MLJtyyny^v-Wi 

^HKUil&l 0nm?^ft o ifc, Brffi*FE-SEMfcTfi»Uv:F^ ^$(i:2 0 0 

fc5^fc«4LTV*. 
[0233] 

K-t^XftEFFfctiLX* »90atomi c%T"&o£„ 
[02 34] 

*m^miM9<n£5tZ^ffiJimm2Rtfl Onmt*^ ¥»IS2 r^nm, 
W3L#1 0 nmTfc&m^L^Uriy^V^^ 

[02 3 5] 

[35 (b) tScfiaic. #7XffiSLh(i, 7^4nyxA° 7 ^£»^T, y'i^y 
fc - ^ 7/1/ S-WfcyiJ^yt ^71/ V - ^ A co^Mfctt LT 3 8 a t 

omi c%^fc*T/l/S-^AvUr7>'^;^-^A^ft^l 0 nmCOJp^tJgjfiL 
fc, ?-f7MClt Efi^4^fy^ ( 1 0 1 . 6mm)«W/^-W^-f7 
h±tl 5mmftOy»Jayf7raV^V-^Af771 3 2&i3V*i><59£ 
JJH*, XA° 7 ^fHi, RFUjggrfflWC Ar£i: 50 seem. : 0. 

7 Pa, JSA**J : 3 0 0WfcLfc. gRSUKJi^ii ( 2 5*C) fcLfc. 

[0236] 

4*5, ^Tti^-y^y hk LT, TJVS-V&f-yv ^ZisVxy+yTRtfFfr 
V— Af- >y T£#* 2tfciIV* fc <7)£fflV*;6\ v U r? yf* y 7 D St^»V— i)Af v 

ijay»7^^AiIWM^3 8at om i c%MtOT *fc, 

& t> <7)T1i& < s y'J^y^y YliZTfV T^^Vl/V - ^ Af- >y 7° 

£*l * tOTU^U ¥)W-*? A ±£7^ 5 - * Af - y U 3 Vf- 

[0237] 

fe-sem («#Sca}^ffl«^ffljat^) HT. T/^^Ay'Jny^v^ 
r> Affiiift^tl^ Lfc t - 5 . ^«M^±*^*^M?t^ffi^^l±l2 5 ( b ) co± a iz 
. 3>*y;l/V-^A<a«fcH4fLfcn®cor;^ 5 -^ASr-tOtt^c7)gES*^i*:7cW 
fcESlLTl*. <I<£>£#. T;^5-^A^y«®ftgP^?LS2riJ:7nm. *<W& 
K»l2R(il0nm, K£ U±l 0 nmTfc 0 . ^iVf ^)7/I/^~^A £ 

&R<nmmm*toE\ * LTV*. 

[02 38] 

£<9 «fc 3 Sri" U 3 y fiV?-^ A £ 5 A fc *s U 3 y W^i^ A^M«t LT 
3 8 a t o m i c %^/C£:7/l/ 5 ^ A y >J 3 y ^V-^ Affiji#;£ 0/vlt5wt%4 1 



(34) 



WBB2004-237431 (P2004-237431A) 



[0239] 

act, fe-sem (m^ffi^^sm^MSii) t-c, ^Kx-y^y/tfcr^x 

3W»W>±*rtI*»^jy!:*®«»»*tJ4Bl5 (c) Oi^C y'jnyf/^^tll 
Onm-Cfcofc. BrH^ F E - S E MlrCtSSKLfcFJK 1 0 n mtl: "3 , * 

[024 0] 

2 5rtffio!tBHF (Buf f eredHF)(M(HF : HN 4 F=l : 5) 

sj^-ciooffiftaiftfcafittfflv^'r, ^o^+t^yny^v^Ai^^fL 

KttfcKMHffiiU TL»«fc*:tffofc. iris, fe-sem (m#lfea}7HE£«^8i 

s Brffi&FE-SEMtTUgsLfcBf, ©£J± 1 0 nmX'foifz* 
[024 1] 

[024 2] 

mo&mmmiz^Ltmz, *%Mt. ^mtrnx-mm^Mi-mmm^m^x . 

7;l/S-Wt3 1 Uy | j3yf/^^A^2 0 at om i c %jy±7 0 a t om i c 
U Jffet*^«{trSii:tJ:l3. W»*3 0nmKIT, ¥£)?U1A S 2 0 nmkl 
[024 3] 

■f*ii:3&n«rKfc*4. 

[0244] 

§ , 4 •? wl t m&mx xv>mmt$ mm tz\k mmx-h i . 

[024 5] 



(35) 



JRM2004-237431 (P2004-237431A) 



[0 24 6] 

(USSMi o ) 

^mmmiM9^i-Xd^ J ?-mmimm2R^8 nmt*^ ¥%«Lf£2 r#5 nm 
[0247] 

[35(b) t^idtes #7XISI^ 7^4nyxA e 7 ^yy^i^ffl^T, ^ 

S^U3>«^JR£»2 0 0nm<oJ*St:mLfc. ^-^ybttt. ■S#4>f>'* (1 
0 1 . 6rnrn) COPJJBOT/P 5 -W^-t'y N Jit 1 5 mm^SQ^y ayf 7 7t 6ft 
fcVtf:t><0£JH^fc. Wv?0ktftt. RFIKiSffl^Ts ArSl: 5 0 s c c nu $ 
mffi* : 0 . 7 P a. &A«* : 3 0 OWh Lfc. aERiSSIiSS ( 2 5°C) fc L 

[0248] 

atomic%£IttMIl\ ifc. HiT/PS-^A^-^y hJit^U 

[0249] 

srts. fe-sem (m#jfeffi^affi«?si»a) trc. r^s-^A^uny^iss 
amtfcfcci^. as (b) coiofc. ^ur?ytH^^fcn^r;ps-^Att«3Biji 

[02 50] 

Z&£o%i'V3yt:7}l'$-V&bi'V3y<temzftLX3 7 at om i c%£vWf 
l*. lS«7m o l / 1 ttTOL£m^S£^\ eSllfcJ: O^jffiS- 2 0 o Ct 

[02 5 1] 

<xt s fe-sem (%%miii7g£MM?mm) trc, ^SK-fEL^r^s-^A^u 

JFE-SE MfcTSIfc UfcJJf,. ft S«4 2 0 0 nmt* 0 . -fti-f fLCOfflfLnB^ti x U 3 
[02 5 2] 

=fir*J. J£««^x^;^-a**3g»*ff (EELS) HJ: "3s ^'Ja^Mftft^yilBtt* 

^ y ^ >-eS) & i t tfm&TZ tz . 

[0253] 

*fc. !^^S7^Xv^3K^tfffi ( ICPS) KiO, ^Ua^UflSfti-y'WI** 
M tfeteRtt'^7;> S-^Afci^-'j^ yog^iljEL^FJT, T/PS-^Atyya y co 

MCW§7;PS-W«I(i5atomi c%_ yij Zty(OMii9 5 a t om i c% 
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fco 

[02 54] 

mmi i ) 

[02 5 5] 

H5 (b) t^iat, E3S*«±fc:, v^bn^^^SJI^Ts yynyj 
7/1- 5 A fc $✓ 'J 3 y^S^M LT45atomic %%LHT)V ^^y'J^y 
ffi^JK£»2 0 0 n m<0WS teJgjfcLfc. ?-^>y hfcli. HS#4-f y* (10 1. 6 
mm) COfflB^/t'S— ^A:?— • >*y h_t£ 1 5 mm^CT)^ U 3 yf- >y7°£ 8tfcf3^fc 
<0£JB^&. RF«I£JHWC. ArSI: 5 0 s c c rru : 

0. 7 Pa. SAfl:*: lkWtLfc. ifc. SSSKilSJ: L/^, 
[02 56] 

2ri3. iiTtt^-^yhtLT. T^S^A*-^ bJit^U ny^y 7°£8feB 
^fcfccOSJH^fc**. S/U^y^-y7°^Mffi^tL«^§tl^fc^T1^<. X^-y? 
ifefrtiOSEftL, T}V^^^U^y^m^U^ym^mmm4 5at om 

i c%3^fc£;fUmK ifc. ^-yyhtt7;P5-^^-^yb_tt>'U3>'f'7 
7°£» * fc COfcKftg Lfc fc <OTJi& < „ U 3 y ^ - -y bJ: 1 7/P 5 - ^ Af-y 7° £ 
B^fcfcWfc&^U ^Ur7yfc7/l/S-^A&^L3t^-^'y b^fflV^Tfc^^o 

[02 57] 

£fc. FE-SEM (^Scffi>tSMm^»iil) fcT. 7;^^Ay'j3>'l^I?: 
i^Lfc, S«K±*W^l.?tOT^^K{±ia5 (b) coiat, y'inyfiCIt 
ftfcPMW/^ -^Afi«fl|^^r»5nWtiE5»JLTV^ g 7^5-^Att«fiBift 
IB*<7) ¥%7LSf±^ 3 n mtfc 0 , ^WWmi±m 7 n mtj o „ 4>fc . Bffflfc F E 
-SEMfcT«glLfcJ5r. «S{±2 0 0 nm-Cft*3, fW^r/^-^AMinft 

[02 58] 

i^J;5*^y3y*7;l/S-^Afc^U3y^*fc**LT4 5 at om i c%£vWf 

?FMLfc B «#fi&(47mo l / 1 ti«5Lfeie»*»«*fflv\ fiiMtJ: 1 0 

"CfcftJIU IffliSftWBiSVfcUfc, itffttS. y^yl»y»ffi^ 

ftfc, 

[02 59] 

4fc, fWSiiT^y^yiW^^yflBI** fe-sem (^»aj^SM«^B»« 

0. ^^%PBlim^7 nmT*^fc 0 BfBt FE-SEMtT«»tfcBfs S£ 

ii2 0 OnmTft 0 . ^^cOm^(±feS^tifottT^fc 0 
[0260] 

&fc* WL^?LS^K;^§ 6 s'ctfiofcTkiMk't hywimoi/iw: 

[026 1] 

?LS^*»^ffofc^yay^tti^yffl^#:^FE-SEM («#ftas*4 

s ^y^ylHfcttf^ ifc, *isofc 

S«(ELfciHI?L*iWLfi(i5nm. fW»i:7nm, «S(42 0 0 nrnTftO. * 

fc . mat m&<nmwmmm$im < w&o&ip** t v ^ . 
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[0262] 

(WWII 2) 

#HffeM«iH 9 c7) J: 3 1 WL^Pi 2R* ! 8nm T* 0 . T Lfi 2 r # 6 n nu ft 
[0263] 

135 (b) tTK-tldt. ^Uny*K±t, v^bnyx^^S^ffl^t. y'J3 
y^7/t'S-^fcxU3y^4fcS i tL'C3 7 a t om i c%^^'7;l'S- , >Av-y 

*J63atomi c% : 3 7 at om i c%T"}^LT, SBSL^T^S-^ ■ J^U 

I:50sccm, JfemETJ : 0 . 7 P a, SAt* : 3 0 OWfc Lfc. 4fc s 
(±MH (2 5°C) fcLfc. 
[02 64] 

fe-sem {msmta^^m^smm) tr, r^s^A^ua^s&ii* 

^Ae^1fjg#:#:^(7)^?Lfl2r(i6nm, *<W&+'MSI1H2 RJ±8 nm, S3 
Uil OnmT'fcy. *iiftl^7^S-^Aa«^*SdM4fe5:v^t3fc^LT 

[02 6 5] 

i 5 4y 'J 3 y 5:7^ i At y 'J 3 y»^ItSLt 3 7 a t o m i c 
7^5-^Ay y 3y^M^H5 fc^LfcKlMfcgKfcJBw:, PlffiS^iW^ffeL 
. i?L^MLt, mJSM!i7mo l/i tpffLfcKK*jg?S&fflir\ fiiBUfciOiB 

[02 6 6] 

act. fe-sem (m^ffi^£SMm^»it) £t\ HwajHtu^^s-tw^y 

mt'fcD, ^-«9¥^HB(±*i;8nm-C»oJt. Brffl^FE-SEMtT^LtHf 

s iisaionmmD, ^ixmwm^i^ynvMM^Mti^Pi^TfcD 

[02 6 7] 

mm. im^titz^v^ymimi-ym^^mK^n^^i-^tzMz^ 25-c 

CSofcBHF (Buffered H F ) 'MW. ( H F : H N 4 F = 1 : 5 ) ^|$* 

T-i o omzmmmm^x. tnmft&vzvmm+swHkt 1 o4hb« 

U fl.S0«**fTofc. ^ fe-sem («IMfeaij£aeffilt7»8t£) tT, ft* 
II 9 fcss-r J: o fc , ^ 'J ^ >-iHfc««* 3 3 fcffl* 2x£*L 3 2 *«z»eE«t:i3! LT v * 

E-SEMtTil^UcFJt, SfSiil 0 nifibot. 
•T^SSH, E9tSS^J:'3^>'y3yiKEil^y'*ji#:^«§n.!t. 
[02 68] 

s 7^5->>Aiiy'J:3yc^ifcMLTyy 3>-£ 20-7 0 at om i c%fl|&L£ 
5 nmJjTF. ¥^?LS^'l 0 nmMTnisVzyWfcimmzi. 9&WZftm$iVfZffifL 
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[0269] 
[0270] 

[027 1] 
[HWOfSf*^^] 

[Hi ] ^^tffi*iw*i^«*f«o^**rt««Brr**. 

[03 ] *^t^i.^»^L^oi^^^flfeco*)ife««^^iS0-rifes. 

[04 ] *^t^S^^^?LM#c«^^OflilOM^SSr^XS0T'*?.„ 

[06 ] ifwmzmmim^imw^mmmcnimm^tmmmx'hh. 
[07 ] Mmzmhmm<nimjm0y^*mwmx'bh. 

[09 ] ^m^mmm^nmfrimi^m-chh. 

1 ?L 

2 IftUftfBg 
3 

1 1 mm 

12 X)^9W79-Vv V 

13 f77 

14 ArTyXT 
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[02] 



2 a*)R!>EtrtfM:te®tt 




4 4 



1 7i 



3 3£*g 



2 7l£&M$£iM#ilP£ 



< a ) 




21 mmu 




24 SttOtttte 



• 25 £7L» 




} 



28 mtm<m& 



mwmm 29 




27 fefc^Lfcft 
28 



[03] 



[04] 



( b ) IB 



( c ) XM 



id) IS 



( a > is $ 3 otmt% 2 mmmt 



( b ) XH 



(c)Ii 



( <J ) IS fil^^M^^^«W5 D 
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[05] 



[06] 



2i mm 



< d ) 



{ e ) 




23 mm 



22 m 



24 mk^m 



25 * 



28 SMfefcSHfLKi* 



27 f^fcUfc^L 
28 



21 fitftSW 



< b ) 



22 mm 



{ L ) 



{ d ) 




[07] 



[08] 



ii m 




12 1> 



J3 ^ 



44 



mum 

41 



46 



45 




43 wm 

42 Ptffiafty- K 
23 WMK 
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33 mmm 

I 32 ?L 
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